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IIpoAoyoc 


Aev eivat SVOKOAO VA TAPATNHPNOEL AKOUN KAL EVAG HETPLOSG YVWOTTS THS 
BuCavtivys Movoikis Ott Sta@opot LOVOLKOl Kal XOPWSIES EKTEAOVV LE SLAOPETLKO 
ToOTIO TTOAAG StaotTHUAaTa THs BuCavtiys Movoikys. Tia tapadetyua, ovyva 
OVYXEOVTAL TA SLAOTI ATA Tou SEVTEPOU NHXOV HE AUTH TOV TrAaylou SEVTEPOV KAL 
OAV ATOTEAEOUA TIPOKUTITEL EVA HELKTO AKOVOUA. E€QAAOU, OL XPOES — LOLALTEPWS TO 
KALTOV — ATIOTEAOVV ONLELO XAPAKTNHPLOTLKWV SLAMOPOV, TAPOAO TIOV OA AUTA TA 
SLAOTH ATA EXOUV OPLOBEL OTHV DEWpPia THS BuCavtivyjs Movotis. Ettions, elvat 
AUTINPO OTL OE OPLOWEVEG OXOAES HOUVOLKT|IS XPNOWOTIOLOVVTAL Opyava THs 
EVPWTIAIKNS POVOLKNS TIPOKELWEVOU va SoBovV oToUS WaOnTES AKOVOLATAa 
SLAOTHUATWV BuCavtivns povotKns. OAa avTa, o€ OVVSVAOLO HE TO YEYOVOS OTL 
QOKETES TIOAUTIAOKES PEAWSLKEG ypauWes TOU TIEp\AaUBdavouv @MBopES KaL 
VEVLKOTEPA AAAOLWOELG TOU HEAOUG ELVAL TIPAYWATL SUOKOAES, OTAOHKAV ACPOPUN YLa 
THV EKTLOVHON THS TApOVONS Epyaoiac. 


Eav To TLaVO UTOPOVOE va EKTEAEOEL LE aKpiBeLA Ta SLAOTHLATA THS 
BuGavtivys Movoinis, 8a ntav Eva lOaviKo Opyavo ya THY ANWH aAkOVOLATOS TNS 
OWOTNS TOVLKOTHTOS TWV POOyywv, KaTa THY EKUdOBHON THS LOVOIKTS!. AAA KATL 
TETOLO SEV LOXVEL, KADWS TA TIEPLOGOTENA SLACTHUATA TIOV OVVAVTOUUE OTHV 
BuCavtivyn povoukn Sev uTapYouV oTHV evpwttaikn2. ‘ETot, pla oKEWN Elva H 
SNULOVPYla EVOS TIPOYPALUATOS LE TOOTIO AELTOUPYIAS TLAPOLOLO LE TOU TILAVOU, TO 
oTtolo 8a AauBavet vt’ OWlv Tov Ta StaotTHUATa THS BuGavtiwys Movoins Kat 0a 
TLAPAYEL TOVOUS THS aKpLBOUS OFUVTHTOS KABE POOyyov. 


H .6éa aut yivetat Tpaén we TO TPOYPauUAa ByzPlayer, to oTtolo aétoTtoLEt 
THV ovyypovn TEXVOAOYIA, EKUETAAAEVOMEVO THV UTOAOYLOTIKT) TAXYUTHTA Kal 
aKpiBela, WE OKOTIO va BonONoEL Tov WABHTH THs BuCavtivns Movoikns va EAEevyeEt 
KATA TOGO ATIOSISEL OWOTA — ATO ATIOWN TOVIKOTHTOS — Lia LEAwWSLKT ypauun. To 
QTOTEAEOUA AUTO ETLTVYXYAVETAL YANN OTHV EVOWLATWON THS VEwplas HS 
BuGavtivyns Movoikns? WEoa OTOV KWSLKA TOU TIPOYPAUWATOS, HE THOTIO TOU Ba 
avadAuGEl OTHV OVVEXELA. 


XTO ONLELO AUTO Elval KAAO va TOVLOVEL TIWS TO TIPOYPALLA SEV TIPOOPICETAL 
yla EKTEAEON HEAOUS LE OKOTIO THV aKpOaonN (a~ovU SEV KaVEL xpHon avOpoTivys 
(WVNS), AAA “OVO YLa ANWN AKOVOLATOS LE THY OWOTH OVXVOTHTA. EmimA£Eov, Sev 


1 TIpos attomuyy Tapesnynoewv, SiEVvKPLVIGW TIWS KAVEVA LOVOLKO Opyavo SEV APLOCEL YLa EKTEAEON 
EKKANOLAOTLKOV LEAOUG, OULPWVA HE TOV XAPAKTHPA TS OpP0SEou AATPEVTIKNS HOVOLKT|S. 

2 YUYKEKPIUEVG, Oo Sev EXOUV APLOLO NXOLOPIWV TLOU ELVAL AKEPALO TOAAATIAGOLO TOU EEL. 

3 H Bewpia ths Bu avtiwwyns Movoikis evowpnatwOnke oto TpOypayLa ByzPlayer Omws avutTy 
oploO@nke ato Thy MeyaaAn Movoixy Ilatpiapyicy Emitpotm to 1881. ‘OAa ta Staothpata, KaOWS Kat 
nN Evepyeta KaVE Onuaso~mvon, aTtodidovTat LE BAON Tis ATIOMPAOEtS TIS ETLTPOTINS. 


EXEL THv Suvatotnta EKTEAEGEWS TIOAAWV LEALOUATLKOV ETTLTNSEVOEWV THS 
BuGavtivys Movotkns, OT1ws Elvat Ol YAMAKTHPES TOLOTHTOG?. 


* KOK 


MadOnpatiko - Pvoiko vTOBabpo 
APMOVLKEG KULATOLOPQEG 


O Hxos, Kata THY Pvotky Eivat Eva StaunKkes KUUA, SHAAS ula Statapayn 
TOU SLASISETAL OE EVA EAQCOTLKO LEGO® LE THV LOPON TUKVWLATWV KAL APALWLATWV. 
XTNV LOVOLKN) TO LEGO TOV XPNOLLOTLOLE(TAL VLA THY WETASOON TOV onpatos (SnAadH 
TOU NXOV) ATO TOV TIOLTLIO (PWV 1 LOVOLKO OPyavo) otov SEKTH (AkpOaTN) Eival Oo 
QEPAC, OTOV OTTOLO TA AKOVOTLKA KULATA OSEVOLV HE TAXUTHTA TrEpittou 340 vWETPa 
ava S€utEpOAETITO. 


ALAMOPETLKA POVOLKA Opyava, aAKOUN KL av EeKTEeAOovV Tov idto mbdyyo, 
SyULOVpyovUV Sta~popETiKa akovVoLaTa®. H TOLKILA AUTH, TOU AVAMEPETAL KAL WC 
XPOLA TOV OPyavou, OMEIAETAL OTO yEyOVOS OTL AOYW SLAPOPWV OTHV VON TOU 
OPYAVOU KAL OTOV TNOTIO KATAOKEUT/S Tov (TLY. KOOVOTA/EyXOPSa, EVAIWa/PWETAAALKA 
KAT), KATA THv SlLEYEPON TOV OPyavou OTOV OXNHATLOUO TOV HXOUV OULLETEXYOUV 
TIOAAES APUOVIKES, TENA ATIO THY BELEALwWSN’. LTO TPOYPALUA ypHolWoTOLNONKE La 
QPUOVLIKT) YLA THV ATAOVOTEVON TWV UTOADYLOUWV Kal yia FEeKaBapn AnWH 
QKOVOUATOS TNS TOVLKOTHTOS, TAPOAO TIOU TIEPLOGOOTEPES APLOVLKES TIDOGSISOUV 
OLOPMLA OTOV XO. 


ATO Thv okoTILaA TwV MaOnyatikov, pia aApLOVIKY Elvat Ela nUtTOvoELoyS 
KUMATOLOPON KAL TA XAPAKTHPLOTLKA TOU THY TIPOGSLOpiCovv Eivat nH ovxXVOTHTA f 
(QVTLOTOLYEL OTHV OFUTHTA TOU HxXOV, LETPLETAL O€ Hz) Kal To TAATOS A (avttotoLyel 
OTHV EVTAON TOU HXOV). Eva TETOLO KUL OTOV XYPOVO EXEL ELLOWON 

y(t) = A:sin(27- f -t) 


4 Ta onpadogwva tys Budavttvijs Movoikis, Ka8ws Kat n Spdon Kab_Evds EF aVTWV TAPOVOLACOVTAL 
AETITOMEPWS, LE THV XPNON OTTLKOAKOVOTIKOV VALKOU (video), oTHV Epyaola Tou NikoAdovu PaKtiBav 
Ta onuaddgwva tns¢ Bugavtivyns Movoiknes. 

5 O nxos uttopel va StadoGEl WE WEYAAN TAXVTNTA OE OTEPER KAL VYPA LEO, EVW LE OXETLKA LLKPOTEPN 
TAXUTNTA KL O€ AEpLa LEO. Aev StadiSETAL OTO KEVO. 

6 TIpomavos, To i6to oupBalvEel Kal WE THY AVOpOTILVH Pwvn. ZToO E&Ns, 7 Pwvn uttopei va PBewpnGEl ws 
HOUVOLKO OPYavo, HE OAA TA YAPAKTNPLOTLKA TLOV TA GUVOSEVODV. 

7 Mia appovixn elvat Evacs KaBAPOS TOVOS OPLOLEVIS OVXVOTHTOS. H BELEALwWSTS APLOVLKN AVTLOTOLXEL 
OTOV TOVO HE THV OUXVOTHTA (OFVTHTA) Tou EKTEAOVLEVOU PBOyyouv. 


OmTov t O xypOvoc, of SEUTEPOAETITA. LTOV UTOAOYLOTH AUTO TO OUVEXES KUL 
SLAKPLTOTIOLEITAL WS EfNG: OpiGouptE ws ovyvoTynta SetyHatoAnWias (sampling rate, 
SRATE) ta dtaxpita Setyuata Tou 8a OTEAVOVTAL ATO THY KAPTA HXOV oTAa NHXELaA 
avd Lovada xpovou (SeutepoAeTtta). TOTE N TLL TOU N-ooTOU SElyuATOS Eivat 


n 
y(n) = A-sin (21 if ae) 
XmMVv Tapauetpo SRATE avaGEtovuE TOAD VPNAES TLWLES, VLA Va UNV YivETAL OUTE 


Kat’ EAAXLOTO AVTIAHTITH avTy yn StakpttoToinon ato to avOpwrivo avuti. Xto 
TIpOypauwa ByzPlayer yn tin ths SRATE eivat 44.1kHz 8. 


Aqov vToAoyto8et n tun y(n), KBavtigetat, SnAadYH oTpoyyvAoTOLE(tAl OTOV 
TIANOLEOTEPO AKEPALO, SLASLKAGLA TOV TIPAKTLKA SEV AAAOLWVEL TO AKOVOLA, KABWS 
TO TTAATOS AQUBAVEL TLLES THS TAEEWS TOU 10,000. 


Metatponn kAiakoc nxovoptwv O€ KAi“aKa OUXVOTHTWV 


Me Baon ta dte8vyn TpOTUTIA, N OVXVOTHTA Tov AVTLOTOLXYEL OTOV POBOyyo LA 
(A4) ths evpwttaikyns povouns seivat 440Hz. Tia tumikovs Kat yovov Adyous 
OplCOULE AUTHV THV OVXVOTHTA WS OVXVOTHTA ava~opas Tov POoyyov KE tns EONS 
KAiwakos THS BuGavtivys Movotkns?. 


Etions, elvat yvwotd OTL yla va aveBovuE Ula oOKTaBa Tavw ato 
OTTOLOVST|TIOTE (POOYyoO, TIPETTEL VA SITAAOLAGDOVUE THY OUXVOTHTA Tov. AUTO, OTHV 
yAmooa TWv Mabnuatikov TIEPLYPADMETAL EVKOAA KAL HE OAMNVELA WS EENsc: H 
KAiWaKa TWV SLAOTHUATWV (CE NXOLOPLA, TOVOUS, OKTABES KATL.) OXETIZETAL WE THV 
KAiWAKA TWV OUXVOTHTWV LE EKOETLKO TPOTIO. ANAadn, av BEAauUE va aveBovLE La 
OKTaBa TaVW, Ba TOAAATIAGOLaTapE ETti 2° av BEAQUE va KaTEBoULE Ula OKTAaBa 
KaTW, Ba Statipovoaue Sid 2° av VEAaUE va avEeBovUE LON OKTABA TaAVW (SHAASH 3 
TOvous), Ba TOAAATIAAOLAZapE eTti V2 = 21/2 KAT. EtoL av OéAouUE aTtd Tov Pbdyyo 


(72 


Ke va aveBovuue LW NXOUWOPLA TaVW, Ba TrOAAaTIAGOLaCaE ETtt 2°/’* THY OVXVOTHTA 


tov Kel9, Yuvettac, av BEWONOOUVUE THV KALILAKa TWV NXOLOPLWV LW, Kat BETALE =O 
otov pOoyyo Ke, n ovxvotnta ftuxovtos mboyyov Sivetat amo Tov tUTto!! 


FW) = fy 272 


OTtOU fo N OUXVOTHTA ava~popas Tov aTtodiS6oupE oTOV ~BOyyo Ke. 


8 TrHv (SLA TLUN XYPNOLLOTLOLOVV KL OL TIEPLOGOTEPES WHMLAKES EPAPLOYES ETIESEPyaolas HXOV. 

9 AteuKptviCovuE OTL O OPLOUOSG AUTOS YiVETAL yLA TUTILKOTHTA, xWPIG va OovYYEOULE Ta dvO 
SLAMOPETIKA ELST HOVOLKT|S - GAAWOTE OTO TIPOYPALUA O XPHOTHS EXEL THV SvUvaTOTHTA va AAAGEEL 
THV OVXVOTHTA avapopas Kata BOvVANON. 

10 Av u“ apvytikos, SnAady av GEAovUUE va KatEeBouvuE |u| NxoWOPLa, Oo TUTIOS EEaKOAOVOHEL Va LOXVEL 
apov otav ToAAaTAaocdaZounE emt 2”/72, dttov U<0, eivat oav va Statpovpe Sid 2!HI/72, 

11K, A. AAgSottovAovu, Mnyavikn - Akovotikn, Exdoots 4" peta 401 oxnudtov, AOrjvat 1960, o€A. 346. 


Oc TAapadetyua ETLAEVOULE THV MUOLKT SLATOVLKT SLATIAGWV KAIWAKa TOU 
TAaylov Tetaptou pe SLAOTH ATA of NHXOLOpPLA 12, 10, 8, 12, 12, 10, 8. Av fo=440Hz, 
TIPOKUTITOUV: 


®Ooyyos Ny Ila Bou Ta At Ke Zw' Nn’ 
SiaOoTH WA 12 10 8 12 12 10 8 

Ul -54 -42 -32 -24 -12 0 10 18 
flu), Hz | 262 294 323 349 392 440 484 523 


‘ETOL, OTAV O xpHoTHS Sivel EVTOAN OTO TIPOypauUA ByzPlayer va EKTEAECEL 
Evav pOoyyo, TO TPOYPALWA UTTOAOYICEL THV OVXVOTHTA!4 TOV AVTLOTOLYEL OTOV 
C(VOYYO AUTO KAL OTEAVEL OTHV KAPTA HXOV TOU UTMOAOYLOTH THV SLAKPLTOTIOINLEVY 
NULTOVOELST) KULATOLOPYEN TH. ‘ETELTA,  KAPTA NHXOV TAPAYVEL KULATA TAGEWS THS 
(SLAG LOPEN1SG, TA OTLTOLA LETATPETIOVTAL OE AKOVOTIKA KULATAa OTA nxEla. Kata THhv 
StaAd KALA AUTH N OVYVOTHTA TOU HXOU SEV AAAOLWVETAL' TAPALEVEL OTTWS AKPLBWS 
UTIOAOYLOTHKE ATIO TO TIPOYPALUA, WE ATLOTEAEOUA VA EKTEAOVVTAL OWOTA TA 
NXNtTLKAa StaoTHWATA. 


12 YnWELWVOUHE OTL TLIC OUVXVOTHTES TLS OTPOYYVAOTIOLOVHE OTOV TIANOLEOTEPO AKEPALO YLa 
UTLOAOYLOTLKOUS AGyoUG. AUTO ETILMEPEL EVA OPAAUA OTHV ATIOSOON THS GWOTHS OVXVOTHTOS THS 
TaEEWS TOV 0.5HzZ To TOAV, TO OTIOLO OTIS XAUNAES OVXVOTHTES (~100Hz) avtiotolyet o€ LLOO 
NXOLOPLO TO TLOAV, EVW OTLG UWNAES OVXVOTHTES (~1000HZ) avtiotolxet OE WOALG Eva ELKOOTO TOU 
NXOLOPLOV . OL ATIOKALOELS AUTES TIPAKTIKA SEV YIVOVTAL AVTIANTITES ATO TO AVOPWTILVO AUTL. 

Pia AGyous TANPOTHTOG, TAPABETW TOV UTIOADYLOLLO TWV O~PAALATOV: Av df kat du TA OPGALATA OTHV 
OVXVOTHTA KAL TA NXOMOPLA AVTLOTOLYWS, TOTE: 

f'=f+6f kaw =p+ du. Tpopavas, |Sf| < 0.5Hz. 
Uy 


u u 
Ettions, f = fo: 272 kaif’ = fo + 272, OTt0v fo = 440Hz > 


igo ig acho lois 
fo F fo 
Shapes ie Sf 
Ou =U Rare ORs mre 108, 1+ 


H teAeutaia Exppaon, otav yn f KULaivetat pETAgV 100Hz Kat 1000Hz, AauBavet - otnv xELpoTEpH 
TLEP(ITITWON — TLs TPOAVAMEPHELOES TIES. 


XUVTOLN TAPOVOLAGH TOV TIPOYPALPWATOG 


To tpoypauua ByzPlayer.exe Toéxet o€ TepiBaAAoV Windows J 
XP 1 veoTEepo, WE EYKaTEOTHUEVO to .NET Framework Kat tThv ~> 


ypapnpatooeipa LcdN. ByzPlayer 


O xprotns, WEOW TOV TANKTPOAOYIoV, EXEL TIPOOBAON OE OAES 

TiC SUVATOTNTES TOU TIPOYPAULATOG, EVW HEOW TOU TLOVTLKLOU SEV LTTOPEL va ETTLAEEEL 
To wWeAoG (a~ov Sev eivat Suvatov n Kivnon Tov . 

, ; ; Kataotaon neqav 
TOVTLKLOU =6va = = avtatoKpi8et =o TIS ~S—sypryyopes 
OLAKU pavort, oy ueAous). To AS POnOS xe dv0 Kenaiten eked © 
OUVATES KATAOTAOELG: ‘OTav Eival ETTLAEYHEVO TO 
CapsLock 7 etvat teouevo to Shift (ywpig emAeypevo CapsLock), BploKetat oe 


KATAOTAON KEMAAAIWV. ALAMOPETLKA, BPLOKETAL OE KATAOTAON TIECWV. 


IIpoKelEvou va EKTEAEOTOVV OL SLAMOPOL 


Kiipoxe:: | 
pOdyyol, PoptTavetat pia KAiwaka. H TpoETtAoyy 


, ; ; : ; : Xpwyati) B" 
etvat n Atatoviky A.A’, AAAG Oo xpNHOTHS uTopEt | Evappévia F 
r r r r r r XPwUa Tie} ndB' 
AVA ACA OTLYHN VO ETTAEEEL OTLOLAST|TMOTE ATO TLS | Atatovuey Bapéoc 


StABEOLLES. 


MoAtc PoptwOel ula KAiWAKa, EUPAVIZOVTAL TA SLADTHMATA TNS O€ Lia EVBELA 
OTO AVWTEPO TUNA TOV TAPABVPOU TOV TIDOYPALWATOS. OL YPALLES AVTLOTOLYOUV 
o€ pOdyyous Tis KAiWakos, Evw OL TEAElES SElyVOUV TLS NXNTLKES ATIOOTAOELS SVO 
OUVEXOLEVWVY MObOyywv: KaBEe TEAsia Kat KaBE ypauUNn tooduvauEet pe SvO 
nxouoptals, 


O xprnotys EXEL THY SUVATOTHTA Va AAAGEEL ~— Bao 


Tv Badon, oVpovTas TOV puBLLOTH TOU BptoKETaL KE : 440 Hz. 
OTO KEVTPO TNs OBOvNS. U 
0 


Evac Ooyyos Tov pEeAOUG EKTEAEITAL yLa TO 
Xpoviko sidotTnua Tov eElval TlEOWEVO TO 


QVTLOTOLXO TIAN KTPO TOU TIANKTPOAOYIOU, CULPWVA LE TOV TAPAKATW TVAKA: 


Pres [Bo [Wn [Wa [oo] Pa | av [ Ke [0° [Nay [a ow] ro [ar 
= 


psja}e}xie|v|bjn|m), |. is]i 


13 Yinv Bulavtwy Movotkny oAa ta StaotHWata ExovV APTLO APLOLO HYOLOPIwvV, SHAASY TOAAATIAAOLO 
Tov 6vo. 


Ilapopotws, n ETlAoyN TOV LOOKPATHUATOS YivVETAL HE TA [SLA TIANKTPA, EPOOOV TO 
TIPOYPAWWA ElvVaL OE KATAOTAOH KEpadaiwv. AAAG ylia THv eETtiAoyn Tov 


LOOKPATHUATOS VIIAPXYOVV KAL KOVETILA TAVW OTHV OBOVN. 


EmAoyh looxpathatoc 


To ETlAEYHEVO LOOKPATNHUA EKTEAEITAL EXPL Va ETLLAEyel KaTIOLO AAO. Ettions, avti 
LOOKPATNHUATOS, UTOPOVUE va eEeTttAEFouuE TO KOUUTI “M”. TOTtE TO LlooKpaTHUA 
KLVELTAL OTLWS TO LEADS. PVOLKA, OAV TIPOETILAOYN) LOOKPATNHUATOS Elval TO Va UNV 


” 


EKTEAEITAL KABOAOV LOOKPATHUG, TO OTTOLO ETTLAEVETAL KAL WE TO KOUUTI “---”. 


Kata Thy EKTEAEON LEAOUG, oTHV EvOEla LE TA SLAOTHLATA ELPaVICETAL EVA TIPAOLVO 
KUKAGKL EVSELKTLKO THS BEGEWS TOU 
WEAOUG OTHV KAIWAKa TWV NXOLOPLOWV. 
EKTEAEON TOU 


Avadoyws, Kata THhv 
LOOKPATHUATOS EU~avVICETAL EVA KOKKLVO 
KUKAGKL. 


MadAtota, otnv o8dvn uTapYouv EVSELKTLKA TOU EOOYyYou KAL THS OVXYVOTHTOS 
TOU HEAOUG KQAL TOU LOOKPATNHUATOS, EVW O XPNOTHS LTOpPEl va PVOULOEL AVEEANTHTA 
THV EVTAON TOV HEAOUG KAL TOU LOOKPATHUATOG, DUDOVTAS AVAADYWS TOV PUBLLOTES. 


Méhoc looKpatnya 

. 39e | cbe 
U VY 

100 100 


IIpokettevovu Evacg @mOoyyos tov wEAOUS va 
EKTEAEOTEL WE V@EOH  SiEOn, TPONYOUUEVWS oO 
XPNOTNS TPETEL va ETIAEEEL TO OWOTO oNLELO. H 
EVEPYELA TOU ONHELOV AAADLWOEWSG OTOV YAPAKTHpPA 
ETL TOV OTTOLO TIBETAL (KaAL HOVO) YIVETAL MAVEN ATLO 


Yoéoeic - AMowwoeic - Atéceic 
[ans | (an 
| Movéypouun | | Movéypappn | 


Thv ev0ela TWV SLAOTHUATWV, OTIOV TO KUKAQAKL TOU 
UEAOUG ELMAVICETAL WETATOTILOWEVO KATA TOV AVAAOYO 
api8uo nYoWOptwv. 


___ Aiypapyn Aiypouyn | 
__ Teiypapun Tpiyeouun | 


Tua va toTro8etnVel Popa 1H xpoa eETtl EvdS POOyyou, O xPNHOTNS TPETEL va 
Thv emreEet axptBws WETA THV EKTEAEON Tov xapAaKTNpPA OTOV oTIOlo TIBETaL. LE 
TEPIMTWON Tou ETLAEyel POONA, Nn EVOELA TWV SLAOTHUATWV Ba TpoTIOTIOINVEt Kad’ 
OAO TNS TO UNKOSG, EvW OE TIEP(TITWON TOV ETIIAEyeEl xpOQ, Nn EVOELA THOTLOTIOLEITAL 
TOTULKG. 
Xpdecg 


. Pia va EOmeveuie XP0G, THV ETLLAEVOULLE HE TO (Zuvéc. | (Enéén | [Kurév | 
QAVTLOTOLXYO KOUUTEL ATTO THV OBOVN. 


Tua va toTto8etnOel PPopa StatoviKoU yEvous, ATIAWS TLECOULE ATIO TO 
TtAatoto "PBopes" tov POdyyo tys POopas (1.x. Statovucr) PPopa tov Ta), Evw ya 
va ToToBETHOEl YPwWLATIKT PHopa P’ H A.B’ HOV, ETLAEVYOULE TIPWTA TO YEVOS TNS 
@8opas KaL OTHV OVVEXELA TOV ~POBOYyo (TX. XYPWLATIKT, PBopa f’ Hxov Tov Ke). 
IIpoc StevKOAUVON TOU XPNHOTH, Ol OVXVOTEPES POOPES TWV YPWHATLKOV HXWV EXOVV 
ETOLLA KOUUTILA OTHV O8Ov"4. 


LE AVTLSLAGTOAN LE THY Spdon Twv vTOAOITIWV PAoPWv, n EvapLOvia PBopa 
QAAOLWVEL TOV YAPAKTIPA OTOV OTLOLO TIBDETAL, OTOTE TIPETIEL VA ETILAEYEL TIPLV THV 
EKTEAEON TOV MBOyyov. 

OGopéec 


gacom: (i) Gl Gl Go Go GS GS 
XpwyatiKec B’ = 
XpwyatiKec na. B" = Evapyovia 


1a 


To Tpoypauua SiaxGEeteEt Kat VO ETtiMAEOV KOUUTILA: To KoUUT “ETTava@opa”, 
TOU ETLAVACEPEL THV TEAEUTALA ETTLAEYHEVY KAIWAKA OTHV APXLKT THS LOP~N Kal TO 
KovuuTtt “ApxtKoTtoinon”, TOU ETTAVAMEPEL OAES TIC PUVOLLOELG OTHV ApPXLKT) TOUS 
Kataotaon, SnAady oOmwWS Ntav oOtav Eekivnoe 


EPAPHOYN. | Enavapopa 
TeAdos, to Kouptt “TAnpoopies” eupavicer eva _Apraxonoinon | 


TApaBvUPO LE TIANPOMoOples OXETLKES LE TO TIPOYPALA, Mnpogopiec | | EEo50c 
Evo TO KOUUTIL “E€OSoc” KAEivel TO TTAPaBUPO Kat 
EVEPYOTLOLELTAL OTAV TIATNOEL TO TANKTPO “Escape”. 


Xto apxeio keyboard.pdf tapovoidletat o tTivakacg TANKTPWV TOU 
TIANKTPOAOYLOV KALN AVTiOTOLYN AELTOUPYIA TOU TIPOYPALUATOS. 


14 TIpoKettat ya tig PBopEs Tov PB’ Hxov Tov Bou kat Tov AL kat TOV A.B’ HOU Tov Ila kat Tov AL. 
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AVQavuTLky TEptypan AELttovupytac 


O mmpoypaypatiouos €éytve oe Visual Basic 2010, wia yAwooa 
QAVTLKELLEVOOTPAMOUS TIPOYPALLATLOLOV, TN OTTOLa vUTTOOTHpPICEL —WETAED CAAWV- 
(OPES KAL TAPAYWyYN Hxovu?>. Tapakatw Oa efETACOVLE AETITOLEPWS TOV THOTIO LE 
TOV OTTOLO EVOWLATWONKE Nn DEwpia tTHS BuCavtivns Movoikns oto TtpdypayWa 
ByzPlayer. 


AToOnKEVON Kal POPTWON KALUAaKwWv 


XTO TIPOYPALWA VTAPYOVV ATTOONKEVLEVES OL TIEVTE BAOLKOTEPES KALLLAKES 
THs BuCavtivijs LOvOLKN<S. ETOL Of Eva TivaKka SLAOTAGEWV 5x7, ATIOBNKEVOVTAL VLA 
KAGE KAiWAaka Ta ETA SLAOTH LATA SLASOXIKWV PHOyywv LAS OKTABAG, UE BAO THV 
Bewpla tys Budavtivys Movoikne. ia tapadetyya, oTHV TOWTH YoauuN Tov TivaKka 
ATIOONKEVOVTAL TA SLAGTHWATA TOV TAaYylov TETApTOU: 12, 10, 8, 12, 12, 10 kar8. 


ModAtc §€ktvnoel TO TPOyPALLA, PopTwWvETat NH KAiwaKa Tov TAayiou 
TETAPTOV (TIPOETILAOYN}) OE Lia Atota 15 BEoEwV, we EfNC: 

e Ytmv VEon #8, Tov avTLOTOLXEL OTA LOPLA TOV PBOyyou Ke, ypaqetat 0. 

e Yt VEon #9, Tov avTLOTOLXEL OTA LOPLA TOV AVW Zw (Zw’), ypaqetat 10, 
dSnAadH H aTooTtaAoNH Tov Zw’ ato Tov Ke. 

e Ytmv VEon #10 ypawetat 18 (=10+8), SnAaSH n aTOoTAONH Tov Nn’ ato 
tov Ke. Ouotwso Kat otic emoueves BEoEIG (wo #14 - avw AL), 
ETIEKTELVOVTAS TA SLAOTHUATA KATA TO StaTTAGwWV / OKTAXOPSO OVOTHUA. 

e  Ytnv VEon #7 (Al) ypag@etat -12, SnAadH n aTOoTAoNH Tov At ato Tov Ke. 
To apvnttkO TPOOnLO ToTOOETEital ETteLSy) TO VWos Tov At Eivat 
XAUNAOTEPA ATIO TO VWOs Tov Ke. 

e Ytmv VEon #6 (Ta) ypaq@etat -24 (=-12-12), SnAady yn atootaon tov Ia 
amo Tov Ke. OWolws Kal OTIS TPONYOULEVES BEoELS (Ws #0 —- KATW Al). 


Me tov (6to akpiBws TPOTIO POPTHVETAL KaAL KABE AAAN KAiLAKA, OTAV AUTO 
CnmOet ato tov xpnotn. H Alota otnv oTOoia POPTWVOVTAL TA NXOLWOPLA TWV 
POdyywv OvoudlEeTat «TPEXOVOA KAiLLAKaA»+6, 


ExtéAeon MEAOUG KA LOOKPATHUATOG 


Ac UTIOONEGOUHE OTL TLECETAL EVA TIANVKTPO TOV AVTLOTOLXEL OE KATIOLO POOYYoO. 
Tote SiveTat UNVULA OTL TATHONKE TO TANKTPO TOU AVTLOTOLYEL OTHV BEON #n TNS 
«TPEXOUOAG KALLLAKOS», KAL UTIOAOYVICETAL TN TIPOG EKTEAEON OUxXVOTHTA f, UE BAON THV 


15 H mapaywyn nou emitvyxavetat xapn oto apxeto Microsoft.DirectX.DirectSound.dll, tou TEplexet 
OUVAPTIOELS OXETLKES HE ETTIEEEPYAOLA NXOV. 
16 YTOV KWOHLKA TOV TIPOYPALLATOS TLOAVOV VA XYPNOLLOTLOLOVVTAL SLAPOPETLKA OVOLATA HETABANTOV. 
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tun MR(n) ts BEoEws #n TNS KTPEXOVONS KAiWaKoS»: 
f=440 Deo 


XIV OVVEXELA KAL LEXPL va aqeBel EAEVBEPO TO TIANKTPO OTEAVETAL OTHV 
KapTa HYov pla akoAovOia SEetyuatwV (KULATOLOPEN), yla TA OTTOLA N TLL TOU 
i-ootov Setypatos Sivetat ato tov tutto?!” 


y@) = 100: sin(2-m- f- 
oTtov SRATE elvat yn ovyvotynta dSetypatoAnwWias. 


l 
SRATE 


Me avdAoyo TpOTO EKTEAEITAL KAL TO LOOKPATHUA, WE THV SLA~MOPA OTL 7H 
ETLLAOYN TOU YIVETAL ELITE HEOW TIANKTPOAOYLOV, ELTE HEOW TIATHUATOS KOVUTILOU OTO 
TapaBvupo THs EmappLoyns. Ettions, TO LOOKPATHUA TAVEL VA EKTEAEITAL WE THV 
ETIAoyNH GAAoV tooKpatyuatos. H emtAoyn «xwpics tlooKpatynpa» StAaKOTITEL TO 
LOOKPATHU, EVW TN ETLLAOYN]) KUEAOS» ETLAVAAAUBAVEL WS LOOKPATHUA TO EKTEAOULEVO 
WEAOS. 


Tua THV TAVTOXPOVN EKTEAEON LEAOUS KAL LOOKPATYLATOS EPAPLOCETaL 7H 
QPXN THS ETaAANALAG, SHAAST N KVUUATOLOPEPN TOV OTEAVETAL OTHV KAPTA NHxXOU 
QTOTEAEL TO AAvEBPLKO ABPoOLoUA (UTTEPBEON) TWV KULATOLOPPWV TOV LEAOUG KAL 
TOU LOOKPATHUATOS.18 


Yorks = Vutaove + Vicoxpatipatoc 
Adhayn BAGEWS KAL EVTACEWC 


IIptv utoAoyto8et n OVXYVOTHTA Tov POOyyou, TIPOKELMEVOU va EKTEAEODEL, 

OTA NXOLMOPLA TOV TIPOOTIBETAL N TL THS WETABANTIS pitch: 
f — 440 - 2MR(n)+pitch 

LE AVTNV THV LETABANTH Eivat aTOOnKEVLEVH TN WETATOTILON THS BAOEWS ATO THV 
apxiKn Kataotaon!?. H ti tyhs petaBAntis pitch aAAdCet Eite YWEOW TOU 
TIAN KTPOAOYLOV, ELTE OVUPOVTAS TOV PUBLLLOTH, OTLOTE av, yLa TAPASEtyua, AABEL TUN 
-36, Ka8e pOdyyos Ba ExTEAEITAL XAUNAWHEVOS KATA TPELG TOVOUS (3x12=36 
nxopoptia). H Baon utopet va TpocapuooOEl ws Kat pla OKTaBa (72 NYOWOPLA) TaVOd 
1) KATW ATLO THY TIPOETILAOYN. 


17 OL TUTOL TOV avaypagovtat Sev eivat ot TEAtKoL. O TEALKOG TUTIOS THS KULATOLOPENS TOV 
OTEAVETAL OTHV KAPTA HxYoU Ba avaypagel LOAts OAOKANPWOHEL N TAPOVOIAOH Tov TPOTIOV EtayWYNS 
TOU. 

18 H ovvyxnon wEeAOUG KOL LOOKPATHHATOS HE TAPATIAOlEG OVXVOTHTES OdNyEL OE AKOVOLA 
SLAKPOTHUATOS, SHAASNH CE HXO EvSLAUWEONS OVXVOTNTOS Tou «avaBooPrVEDL». 

19 Oc TpoETAoyN, apXiKa Nn pETABANTI pitch Exel Tu O, oTdTE Kat O POGyyos Ke ExtTEAEital ota 
440Hz, otav dev Eivat AAAOLWHEVOS. 
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Tlapopotws pubuifetat amd tov xpnotn Sexwplota yn Evtaon UEAOUS Kal 
LOOKPATNHWATOS. ATOSEKTES TILES THS EVTAGEWS Eivat aTtO O Ewes 100. 'EtoL, Kata THY 
EKTEAEON TNS HEAWSLAG, N AVTLOTOLYN KVULATOLOPEN EVLOXVETAL KATA TAPAYOVTA too 
WE THV ETLLAEY LEV TUN: 


Yorks — VOl yea "Vuea + VOL cop "MooKp 
LnpEetia AAAOLWOEWS 


Eav etttieyet Eva onpstio AAAOLWOEWS TIPtv aTIO Eva MOOyyo PEAOUG, Ula 
uETAaBANTH WE Ovoua all Ba AdBet avadAoyn Ty. Pia tapadetyya, av ettrAeyet attAy 
V@_EOon, ExovUE all=-2, evw av eTtiAscyet Siypauun Steon, ExouuE all=+6. ‘Eto. o 
UTIOAOYLOLLOG THS OVXYVOTHTOS Tov MPOOyyovu TOU LEAOUS TPOTIOTIOLEITAL WOTE Va 
OUUTIEPLAGBEL THV AAAOLWON: 

7 — 4AQ - QMR(n)+pitch+all 
AxoAov0ws ny Tun THs all Eemavepyetat oTHV TPOETILAOCyH all=0, a~ov ta onpEta 
AAAOLWOEWS SPOVV LOVO OTOV YAPAKTHPA OTOV OTTOLO TLBEVTAL. 


XE AVTO TO ONLELO OAOKANPWONKE  EEAYWYN TOV TUTIOU THS KULATOLOPEN<: 
AV OL Nga KQL Nicoxp O APLBLWOSG TOU MOdyyou TOU LEAOUS KAL TOV LOOKPATNHUATOS 
avttototyws Kat MR(.) n Alota «TPEXOVGA KAILAKA», OL OVUXYVOTHTES KAL OL ETTLLEPOUG 
KULATOLOPYHES S(VOVTAL ATLO TOUS TUTIOUGS 


fuga = 440 - QMR(nyea)tpitch+all 
hicoxp = 440: OMR(Nucoxp)+pitch 

. : 1 
spin = 100-sin(2 1 fun Sarg) 


Miooxp (i) = 100: sin (2 "TU * ficoxp ; ay 
OTLOTE O TUTIOS Elva O Ef: 
Vou = VOL ay Vaan) FU0ligacs Vics OH) 
LE TEPIMTWON TOV SEV EKTEAOVVTAL TAUTOXYPOVA HEADS KAL LOOKPATH UA, O TEAEVTALOG 
TUTLOS SLAPOPOTLOLEITAL AVAAOYWS: 
Mo6vo HEADS: Yoans (i) = VOlyea * VusaO 
Mévo tooKp&tmHa: YoruxsCi) = VOolyroxp * Yuooxp 


Iookpaty oa MEA: YoauK (i) = (volyeq 20 VOl soem.) ; Vuea WU) 
POOPES Kal XPOEG 


Ot PBop_s, UE EEaipEon THv Evappovia PBopa, AAAGCovV Ta SLAOTH LATA OANS 
TNS KAiWAkOG, KOATWVTAS OTABEPO Tov POOYyYoO OTOV oTTOIO TEOHNKE N POONA. LE AUTO 
TO OKETITLKO OTNPLYONKE N Stadikaola EmapLOyNsS plas PBHoPas CE GUVYKEKPIWEVO 


altars 


@m8oyyo tov pEAOUs, Stadikacia Tov ylvETaL oaMAs WEOW TOV AKOAOVBOU 
TTAPASELYUATOS. 


Ac uTo8EOOUE OTL O TEAEUTALOS POBOYyos HEAOUS TOU EKTEAEOONKE HTav o AL 
TOV SLATOVLKOU yévous. TOTE 0 AL Htav o€ VWOSG -12 nYOLOPiwv, aPov To SidoTH LA 
Ai-Ke ty Statovikns KAiwakos Tov TAaylov TETAPTOV HOV Elvat LEIGwv TOVvos. Eav 
otov pOoyyo At toTIOPETHOVEL N OKANPH YPWLATLKH POBopad Tov IIa, TOTE TO YEVOS TOU 
nxXovu yivetat oKANPO ypwWUaTLKO Kat Oo POOyyos Al TAEOV KaTEXEL THV DEON TOU 
@O8oyyou Ila tns KAiwakos Tov TAayiov Seutépov yyov. H KAivaKka tov TrAaylou 
SEVTEPOV HXOV EXEL THV EENjso AKOAOVBIa SLAGTHUATOWV, FEKLVOVTAS aTtO TOV Ia: 6, 20, 
4,12, 6, 20, 4. 


®Ooyyos Ny Ila Bou Ta Au Ke Zw' Nn’ 
TTA. A’ 
U 


TIA. B’ 


UETATOTL. 
TIA. B’ 


J 


U 


H O€on tov At Kpateitat otab_epy, -12. AAAA to Staothpa Al-Ke eivat 
OVOLAOTIKA TO StaoTH UA Ia-Bovu tov tAayiou Seutépov, SnAaSH 6 nryowopta. Apa To 
vWos tov Ke eivat twpa -12+6=-6. Opoiws, to Ke-Zw’ Etvat ovoitaotika to Bov-la 
Tov TAayiov dSeutépov, SnAadyH 20 nyowopta. LuveTttws To vEo Vos Tov Zw’ Eivat 
TwWPA -64+20=14. Avtiotoixws, To VWos Tov Fa yivetat -12-4=-16, a@ov eivat too YE 
TO UWOS TOU AL YALNAWLEVO kata Eva S6idotHnWa Nn-Ila tov tAayiovu Sevtepov. 


AUTO Trou TEALKA OUUPBAIVEL Eivat OTL WETATOTIICETAL N KAiLAKa TOV TIAaytoU 
Ageutépovu TpEeic OEOELG TAPATIAVW KQL OTL OTNHV OVUVEXELA TA SlaAoTHLWATA 
eTravaAauBavovtat Kata to dtataowyv / oKtaxopdso ovotnua. H véa KAiwaKa 
ATLOOHKEVETAL OTHV KTPEXOVOA KAILAKA». 


H evappovia pOopa Exel EvtEAwWS SLA*OPETLKH SPAON - TO LOVO TOV KAVEL 
ELVAL VA XAUNAWVEL KATA SVO HXOLOPLA LOViLLWS TOV POOyyo oToV oTTOIO TIBETAL KAL 
UOVO. ETOWEVWS, TIDETIEL O XPNOTHS va ETUAEEEL THV EvapLOVLA PBOPA TIPLV TOV 
@boyyo. LTNv OVVEXELA, OTAV ETIIAEXBEL O PAGYyos OTOV oTTOiO TIBETAL N PBOPA, TO 
VWOS TOV XAUNAWVETAL KATA SVO LOPLA, ATIOBNKEVETAL OTHV «KTPEXOVOA KAILAKA» 
KL EKTEAELTAL O PHOYYOS OTO VEO UVWOS. 


H EVEPYELA TWV XPOWV TLAPOVOLACEL OPLOLEVES OMOLOTNTES HE THV EVEPYELA 
Twv PPopov: StaTynpEt oTABEPO Tov POOyyo OTO OTLOLO TIDETAL N XPOA KAL AAAOLWVEL 
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WOVILWS TOUS YElLTOVLKOUS @OOyyous. AAAG n Baou Sta~opa eivat OTL SEv 
ETN pEaceL OAN THV KA(WAKA, KAL KATA OVVETIELA TN EPaAPLOyN plas xpoac Elva 
EVKOAOCTEPH AAyopLOUKa. 


Aqov etttUeyet 0 POOyyos TOU WEAOUS OTOV OTTOIO TIDETAL N XYPOA, ETLAEVETAL 
Kal n xpoa. Tote, avaAoya LE THV xpOQa, AAAOLWVOVTAL TA SLAOTHUATA Trou Elval 
amTOONKEVLEVa OTHV «TPEXOVOA KAiLaKka». Tia Tapddetyua, Eotw OTL TIBETaL CvyOC 
otov At. O xprnotns EemlUéyet Thy EKTEAEON TOV AL OTO HEADS KAL EV OUVEXELA ETILAEVEL 
tov Cvy029, Tote To TpdypauLa Ba StaLOpmPwoet TO Vos Tov Ta tov eivat 
ATTOONKEVLEVO OTHV KTPEXOVOA KALLAKA» OTA TEDOEPA NXOLOPLA KATW ATIO TO VIOS 
tov At, TO VWos Tov Bou ota SEKAEEL HYOMOPLA KATW ATIO TO VEO UWOS Tov Ia Kal TO 
vWos tov Ila ota TEOOEPA NXOLOPLA KATW ATO TO VEO VWOS Tov Bov, apnvovtas 
TOUS UTIOAODITIOUS POOyyous avaAAOLWTOUG. 


20 YTevOupiZovuE THY Spaon tov Cuyov: tiPetat otov At kat Cntel tous Fa kat Ia ev Stéoet, tov Se Bou 
(UOLKO. ETOLEVWS, TA SLAGOTHUATA TNS KAiLAKOS SLALOPMWVOVTAL WS E&N: 
Ia-Bov 4, Bov-Pa 16, Ta-At 20, SnAady o Ta EAketat amd tov At kat o Ha €Aketat amd tov Bov. 


215 = 


EmtAoyoc 


Aev toxupltCOuUaoTE OTL TO TIPOYPALA Eival EVKOAO OTHV XPTON, LSLALTEPWS 
EaV O XNT|OTHS SEv EXEL EFolKELWHEL UE THV EPapLOYN. AAAG BEwPoUUE TIwWS SVOKOAA 
Oa UTOPOVOE va YiVEL TIEPLOGOTEPO EVXPNHOTO, KABWS NH BuCavtivyn Movotky EXEL 
WOVASLKO TIAOUTO, WS TIPOS TA SLAOTHMATA — Kal OxXL LOvO. Tlavtwe, Exel KaTABANGEt 
ONUAVTLKN) TIPOOTIABELA TIPOKELLEVOU OL OUVTOLEVOELG TOU TIANKTPOAOCYIOU va 
ovv6eovTat AoyLKa WE THV EVEPyELA Trou eETtitTEAOUV2!, KaBWS KaL va ElvaL OE 
KATAAANAES BEOELG, WOTE Va SLEUKOAUDVOUV TOV xpTNOTNH22. OL OUVTOLEVOELS TOU 
TANKTPOAOYLOV TIAPOVOLACOVTAL OPYAVWHEVA OTOV TivaKa TIANKTpOAOYyiou TOU 
TIpONnynOnke. ‘ETOL, ETLELTA ATLO Alyn EEAOKON, KADLOTATAL EMLKTN Nf EKTEAEON LLKPNS 
WEAWSLAS UEOW TOU TIPOYPAUUATOS EKTEAEON HE OKOTLO THY ANWY AkKOVOLATOS TWV 
OWOTWV SLAGOTHUATWV KAL LOVOV. 


EATIICOULE KAL TLOTEVOUE OTL TO TIPOYPaLUA ByzPlayer 8a BonOryoet otHv 
ekuasnon ths BuCavtiwys Movotkys Ooovus WaOnTtEs TO yPHOlWOTIOLNOOUV. Oa ToUG 
BonOnoet SHAASH, oTHV OPO attddooyH TWV SLAGTHUATWV KAL OTHV KATAVONON TOU 
TPOTLOU LE TOV OTLOLO EVEPYOUVV TA ONLASOMWVA TOV AAAOLWVOUV TO HEAOG. 


Le KAGE TEpintwon, EV TLUXOV TIAPOVOLAGVEL KATIOLO TIPOBANWA KATA THV 
EKTEAEON THS E~APLOYTS (TLX. AV TO TPOYPALWA KOAANOEL H AV ELavVIOEL UNVULA 
opaAuatos), uUnv  Stotaoete Va  EMLKOLVWVNOETE OoTHV  SdLtEvVOvVOH 
const.r@hotmail.com, yia va dtatiotw8Eel n Umapsn Tov TpOoBANWATOS KaAL va 
d.iop8wOet. 


AOEZA TQ. OEQ NANTON ENEKEN 


21 ¢o TAPASELYUA AVAPEPOVHE THV PVOLLON THS EVTAGEWS TOV HEAOUG KAL TOU LOOKPATIMATOS HE TA 
TANKTP Aa “=+” Kat “=”, 

22 XAPAKTNHPLOTLKO TTAPASELyUA Elval N ETLAOYH TWV TIANKTPWV Tov EkTEAOVV ~POOyyoUS Kal n 
avdadAoyn ETLAOyN TWV TANKTPWV Tov BETOUV PBONG OVYKEKPLLEVOU ~PBOYyoUV. 


